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program production elements. Three hypotheses were set up to test the 
presumption that the two program measures are 
underlying dimension: show scores for entropy 
expected to be correlated, viewing and liking 
program form was expected to be non*random in 
differences in viewing and liking patterns were expected to be 
similar. The DYNUPAM scores for program form entropy and the 
Structure measures of program organization were found to be 
correlated at a statistically significant level, and it appears that 



were set up to test 
related to the same 
and structure were 
of both measures of 
the same way, and 



same underlying 



two measures of program form are tapping the 

dimensions, one hypothesis failed to receive support: although liking 
of both measures of program form was expected to be non-random so 
that programs were tightly clustered, the data indicate that the 
opposite is true. (RB) 
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PROGRM ENTROPY AND SOTCTUHSj 
TWO FACTORS IN TEkSVISIQN VIEWiL'RSHIP 

A moasure of television program complexity conceptualized in terms of Informa- 
tion Theory has teen developed* The measiire, called DYNUPAM in its present form, 
has been compared to other program variables for their relative efficacy in pre- 
dicting viewer selectivity (Watt and Krull, 1974) and attention levels (Wackman and 
Ward, 1973; Wartella and E^ttema, 1973)« It has also been used to examine the ef- 
fects of watching television on aggressive behavior (Krull and Watt, 1973)« 

. While the measure of entropy was based on human information processing con- 
cepts, program form is more often discussed in terms of the organization and timing 
of progi»am element s# A measure of program form in isolation of content, called 
♦'structure," has been developed by Lichty and others (Lichty and Ripley, 1970; 
Lichty, Ba;iks and Kois, 1973)« This measure may be tapping the same underlying 
viewer information handling processes as the Information Theory measure. 

It is our intention to examine the relationships between these two concep- 
tualizations. Since program form may be a predictor of viewing, the relationships 
will be examined in light of actual viewer preference for, and viewing of, programs. 
To test this presumption, three general conditions need to be obsez'^ved; 

If Program scores for form entropy. and structure should be similar. 

2 9 On an individual basis, viewing pat terras should be non-random on 
both form measures (indicatin^r that form affects the choice of 
program), and non-random in the same way* 

3« Tests of hypotheses about differences in viewing patterns between 
viewers should produce similar results if the differential viewer- 
ship is attributed to human information processing variables. 

THE PROGRAM FORM MEASURES 

The DYNTJFAM indicat:;rs are based on Shannon's conceptualization of entropy in 
terms of the probability of the app*=»arance of message digits (Shannon and V/eaver, 
1949)« This way of looking "Information'* does not involve the meaning or con- 
tent of communication, but rather its form. The DYNUPAK indicators attempt to 
measure dimensions of the form of television programrrdngo The indicators ore 
relatively cor^crete, and were designed to be tied closely to television production 
techniques. Their definitions are as follows: 
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Set Time Kntrop y ie defined aB the degree of randomnesc of the time of 
visual duration of discrete physical locationo in a programe 

Set Incidence Entropy is defined ac^ the degree of randomness of the 
appearance of discrete physical locations in a prograni. 

Verbal Time Entr opy is defined as the degi^ee of randomness of the time 
of audible behavior on the part of characters in a program. 

Verbal Incidence Entro py is defined as the degree of randomness of the 
performance of audible behavior on the part of characters in a program. 

S< 5t Corusfcraint Entropy is defined as the degree of randomness of the con- 
straints of the discrete physical locations in a program. 

Non">Verbal Dependence Entropy is defined as the degree of randomness of the 
time of non-verbalization by the characters in a program. 

A factor analysis reduced the variables to two factors which we call Dynamici^ 
and Unf ami liar ity. The former factor is made up mainly of indicators of auditory 
and visual activity^ while the latter is highly dependent on the dominance of cer- 
tain characters and sets in the program^ and hence, the viewers' familiarity with 
them. Hypothesis testing will be done using the composite two-dimensional measure 
called DYNUPAM. 

T he Structure Variables 

Structxire is not conceptualized here as the absence of entropy in Information 
Theory terms. Instead, structure is seen as an aspect of the organisation of a 
program which may include entropic qualities. The basic structural elements are 
conceptualized at a high level of abstraction, but they do seem co be based 
primarily on program form. 

A full description of these variables is available elsewhere (Lichty and 
Ripley, 1970), so their explication will be kept to a minimiun here. In addition, 
the relationship between the structure variables and their entropy reformulations 
has been fully devt;loped (Krull, 1973)» but is of such length that its inclusion 
v:ould be prohibitive. However, we will provide theoretical definitions for the 
structure indicators based on the operational definitions used by Lichty, et al • < 
(1973)» These definitions are as follows: 

Unity is defined as the degree of corre3pondence of the dominant structural 
sub-elements among program units. 

Variety is defined as the^ amount of change of the siib-dominant , structural 
sub-elements among xerogram units. 

Face is defined as the average length of units in a series. 



Unit^to^U ni t Transition is defined as the avera^fe degree of correepondonoe 
of etructural eub-elements between adjacent prog;ram uiiitn in a soriest 

Building is defined as the perceived slope of increase in tension due to 
program form. 

Clim ax is defined as the perceived amo\mt of difference between the least and 
greatest degrees of tension due to program form„ 

Thesti definitions beocme oonsiderably less abstraot when they are read in terms 
of one lower-order term, the unit: 

A unit is a short segment of a broadoast program in which some 
one type of material is presented, in which one idea dominates the 
act ion, in which the location remains the same, or in which the 
oharaoters remain the same. The material or idea in one unit is 
different, no matter how slightly, from that which imniediately pre- 
cedes and that whioh immediately follows, (Liohty and Ripley, 1970) 

The structiaral sub-elements referred to in many oi the definitions are the 
"type of material presented," the location's remaining the same, etc. While these 
variables still do seem to be more abstract and viewer oriented than the DYNUPAM 
indicators, there also seems to be sufficient similarity for us to suspect that the; 
are tapping the same underlying dimensions of program form. 

The indicators of structure were factor analyzed in the same way as were the 
indicators of entropy. The data for 47 prime time series yielded two factors which 
we have not attempted to name. The composite measure of program structure provided 
by the factor analysis will be called "Structure" in this paper, and tests of 
hypotheses will be in terms of this measure of the two individual factors. 

Correlations Among Program Measures 

The first condition to be met, correlation between the entropy and structure 
scores for shows, is a necessary condition if the program entropy and struotiure 
measures do tap the same underlying dimension of program form. The hypothesis is 
as follows: 

Hl» Theoretical level:. The greater the show entropy, the greater the 

show structure • 

VIEWING PATTERNS 

The second condit .on to be satisfied is that of similar non-random clustering 
o± program selection for entropy and structure. To test this condition it is 
necessary to get a measure of viewing behavior which may be conceptualized in a 
number of rather different ways* The label "viewing" has been used to refer to 
objects of anelysis as diverse as the choice of medium and the attention paid to 



BegmeutS of programBt We used two meaeureB of viewing: habitually tuning in pro- 
eramn for watching (reduced to "viewing" in this paper )i and preference for pro- 
gramB ("liking"). 

There is some evidence that program selection (viewing) and program liking, ara 
related. Snare, Bednall, and Sullivan (1972) offer the following rationale: 

Most attitude theories suggest that people tend to seek con- 
sistency between their attitudes and behavior* It may reasonably 
be expected that this applies in the particular case of television 
viewing, so that a consistency between watching and liking pro- 
grams may be predicted; thus it is expected that people like the 
programs they watch. 

To test our hypotheses it was necessary to assume that o\ir respondents had 
established a stable pattern of viewing and liking. However, some degree of as- 
sociation between watching and liking does not necessarily mean that the two over- 
lap exactly. As Snare, et al., point out: 

The various situational constraints, however, undoubtedly operate 
to reduce such association. Insufficient viewing time, competition 
from other liked programs and deference to others' viewing choices 
will limit the watching of liked programs. 

The last of these, "deference to others' viewing choices," is the main reason 
for operationalizing liking. Liking is expected to be more specific than viewing 
(clustering of show selection should be tighter), and the relationship between 
viewer characteristics and viewing behavior is also likely to be stronger for 
liking than for viewing. 

Two different kinds of indices were constructed using the viewing and liking 
dimensions. One of these kinds, consisting of the Viewing Vector Dispersion and 
the Liking Vector Dispersion, measures viewers' clustering of program prefe-^ence 
on each of the form measures. The other kind consists of indices weighted on each 
of the form measures by the amount of viewing or liking of programs. These 
weighted indices will be used to tap viewin^T of different levels of entropy and 
structure. 

The Vector Dispersions 

The linear vec^or dispersions are simply the distance between all data points 
on a set of dimensions. In this case, the DYNUFAM show factors and the Structui-^e 
show fators form a pair of two-dimensional spaces. The individual series are the 
defined points; and the differences between the factor scores for each pair of 
series are the vector distances* The mean of all the distan^'-^s among series viewed or 
liked by each respondent provides a measure of the degree of aiccrimination of each 



viQwoir with regard to the entropy and structure of programfu A mean for all ro- 
fipondonts io computed for each degree of liking and -iewing, and the tests for the 
deijree of clustering are made at each of these levels. More detailed deeoriptionc 
of these dispersions are available elsewhere (Watt and Krull, 1972). 

Viewing and Liking dispersions were constructed for both the DYNUPAM and 
Btruobure scores. The four indices are theoretically defineC as follows: 

The DYMJFAM Viewing Dispersion is defined as the average degree of discrim- 
ination on entropy among series watched. 

The DYJJUFAM Likin g Dispersion is defined as the average degree of diocrim- 
ination on entropy among series evaluated favorably. 

The Structure View ing Dispersion is defined as the average degree of discrim- 
ination on structure among series watched. 

The Structure Likin g Dispersion is defined as the average degree of discrim- 
ination on structure among series evaluated favorably. 

Tests for Viewing - Randomness 

Viewers are expected to discriminate among programs with different levels of 
entropy and structure. It is expected that the closer programs are to the viewer's 
desired level of entropy o;- structure, the more likely he is to view them. At this 
point it is not important where the optimum point is. If entropy and structure tap 
the same underlying dimension, viewers' program selections should show a similar 
pattern with smaller mean distance than a random selection of programs would produce 

The rationale and test for the randomness of liking is parallel to that for 
viewing. Actually four kinds of tests can be made. The corresponding hypotheses 
are given below: 

112, Theoretical level: Viewers discriminate a,mong series on the basis 

of entropy. 

K3. Theoretical level: Favorable evaluation of series is di^^criminant 

on thf-i basis of entropy, 

H4. Theoretical level: Viewers discriminate among series on the basis 

of structure. 

/ H5. Theoretical level: Favorable evaluation of series is discriminant 

on the basis of structure, 

DIFFERENCES IN LEVELS OF VIEWING 

The third condition to be satisfied is that of similar patterns of differences 
between viewers, in the amounts of entropy and structure they watch and like. In 



ordor to do thie wu need variables with which to correlate viewership. Most ^en^ 
«rally m are oeckin^^ variables which would provide an answer to the questioni 
Why do viewers select different levels of program complexity? The answer seems 
to lie in the direction of the theory on which the entropy indicators arc baisoa* 

As used in Information Theory, entropy is a measure of the amount of "informa- 
tion" in the encoded messages* Converselyi it is also a measure of the amount of 
decoding which has to be done by the receiver in order to understand the message. 
The DYNUPAM indicators of entropy presumably measure aspects of television pro- 
grams whioh have to be decoded by the viewers to understand the program. Since 
programs have varying amounts of entropy, as indicated by variability in the 
DYNUFAM scores for shows, the amount of decoding to be done by viewers also probabl. 
varies. The question regarding reasons for viewing then seems to be: Why do 
different viewers choose programming requiring different levels of decoding? 

To begin with, there is probably an upper limit on the amount of information 
which can be decoded by viewers (an audio/visual capacity). Also, there is 
probably a lower limit on the amount of decoding required so that viewers do not 
lost? interest. Viewers are probably going to be less likely to watch programs as 
they approach ejther of these limits and the reason would seem to be decoding 
effort. 

Garner (1962) concluded that response time in experimental studies increased 
as task complexity increased. Berlyne (1963) and Hanneman (1971 ) found that 
physiological arousgd, as indicated by galvanic skin response, increased under 
conditions of high stimulus uncertainty in films. Burdick (in press) concluded 
that at least two studies (Blitz, Hoogstraten, and Mulder, 1970; Ettema and 
Zielhuis, 1971 ) show a relationship between mental load and heart rate. 

Taken together, these findings seem to indicate that information processing 
takes physiological work. One would imagine that as information processing became 
more difficult, the processor also would have a higher sense of effort. It eeems 
reasonable to conclude that television viewers are Ijkely to feel an increase in 
decoding effort as form complexity increases. After decoding effort reachos a 
certain point, they are likely to start tunin^j out. 

The converse ah^o would seem to hold. Hsia (1971 ) points out that several 
studies have shown that underst imulat ion has detrimental tjffeots. V/hile tele- 
vision programming in unlikely to be so bland as to cause sensory deprivation, a 
lower limit on tiie information level necessary to captivate viewers seems to have 
merit. An appropriate name for this lower limit might be "boredom.'' 



Thore ia probably variation among viewers as to where these limits lUu Ono 
factor instrumental in fixing those limits would seem to be information handling 
Ofipability, Two characteristics of viewers likely to influence this capability 
will be used in this paper. Age will be taken to be an indicator of imiate in- 
formation handling capability; education will be used as an indicator of acquired 
infoi-mation handling capability. The definitions and operationalizations of these 
variablee are exceedingly familiar from the research literature. However, their 
use in this context is s little different. 

Age 

The variation of mental capacities with age has a copius literature. While 
there seems to be agreement that there is rapid growth in mental ability up to 
around age 25, there is controversy over the level of mental performance after 
that age, Bayley attempted to reconcile the contradict cry findings by 

pointing cut a qualitative difference between the earlier studies of intelligence 
which showed a declir.^ in mental ability after the middle twenties (Thcrndike, 
Bergman, Tilton and Wcodyard, 1928; Pculds and Raven, I948; Jones and Conrad, 1933; 
Miles, 1942; Vincent, 1952; and Wechsler, 1944) and the later ones which shewed a 
maintenance of mental abilities well into middle age (Bayley and Oden, 1955} 
Pradway and Thompson, 1962; Corsini and Passett, 1953; Nisbet, 1957; and Owens, 
1953i 1966), Apparently the earlier studies concentrated on fit id factors in 
intelligence, characterized by discriminating and reasoning powers; and the later 
ones on cryst ::.ili2ed factors, characterized by accumulated and retained knowledge 
(Horn and Cattell, 1966), 

The kind of information processing tapped by the measures of program form 
would seem '^j be similar to that measured by indicators of fluid mental ability. 
Since the fluid mental abilities decline after the middle twenties, it seems 
reasonable to conclude that the ability to decode the form of television programmin*' 
would shew a similar decline;. 

In this paper age will ha used as an indicator of fluid mental ability, and 
the c'^ve of the relationship between age and fluid mental ability will be assumed 
to bo that defined by Bayley, There would no doubt bo variation in intelligence 
among individuals at any age level in morjt random camples of respondents. Since 
we had no control for intelligence, this variation should appear as within group 
variance in our data. Age is theoretically defined as follows: 

A^e is defined ad the number of year^ since birth. 



Relationships be cweon Age and ^^^jgyision yi^w^rshi p 



satisfy the third condition set tov oomparine the two form meaeures 
it is necessary to test hypotheses U8i»^ both entropy and structure and to 
compare the results* The relationship between age and television viowership 
will be one way in which this will be done* Let us summarise the rationale 
here before formulating the hypotheses* 

Age and information handling capacity arc assumed to be related in the 
same way as age and fluid mental ability* Viewers are expected to experience 
increasing decoding effort as the information level of television programs 
approaches their channel capacity* Viewers are also expected to f<^el bored 
as the information level of programs falls far below their channel capacity* 
Their optimum level of mental activity is presumed to bo between these two 
bounds-* Given the assumed relationship between information handling capa- 
bility and fluid mental abilities, the desired level of mental activity of 
viewers is expected to vexy curvilinearly v;ith a^On This would mean that the 
levels of etracture and entropy at tha desirod Ic^ol of in<3ntc».l activity would 
also vary oui-vi linearly with the age of viewers* 

A parallel set of hjT)othoses for entropy, structure, viewing and liking 
will be given beiow. The rationale in each case is the same as that given above < 

H6. Theoretical level: As age increc^ses, the level of entropy of 

programs viewed v;ill show a peak for view- 



H7* Theoretical level: 



II8, Theoretical level: 



H9* Theoretical level: 



cr3 in their middle 20s followed by a slow 
decline into old age* 

As age rncreases, the level of program entropy 
positively evaluated will show a peak for 
respond'^ints in their middle 20s followed by 
a slow decline as old age is approached. 

As age increases, the level of program struc- 
ture watched will show a peak for viewers in 
their middle 20s followed by a slow decline 
as old age is approached, 

Ab age increases, the level of pro/;jram structure 
positively evaluated will show a peak for view- 
ers in thoir middle 20s followe-l by a slow 
declino as old age is approached* 
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Sd goat ion 

Wiile age wiXX he u$@d as an indioator of innate m$ntal ability^ eduQiH 
tion will be used as an indicator of aoquired mental ability. The rationale 
for the use of education in this way is largely that the effects of formal 
schooling appear to be reflected in performance on tests tappiiig mental ability. 
It ia presumed that education operates on both the fluid and crystallised 
mental factors described in the preceding section* While the increase in the 
latter ability would be expected to be greater because of the nature of formal 
eduoationt the fluid factors, discriminating and reasoning povrers, should be 
enhanced by education through practice in abstract machinations. Education is 
defined as follows: 

Eduoat ion is defined as the naubor of years of fomal schooling. 

Relationships between Education and Tel evision Vicwership 

The expected effect of education on program eelection follows from the same 
line of reasoning as that for a relationship between age and program selection. 
Education increases the fluid mental abilities and as a result the capacity 
to handle information. The effect on the amounts of structure and entropy viewed 



attd liKviJil should bo a linoar inoroASa, Tha hypothogR^ aro as foilowa (only liking; 
cm hi totitecl bccnusu of an abdonoc of data): 

niO, TUu«9retiGal l^v»ilJ T\m hi^thur tlm tjdueaticmi the- hiffhar the 

level of unt3?opy positivQly uvaluatcd* 

nil. U'haortitioal IovvjI: TUo higher the education, the hi^^hur the 

lovol of atruoture positivuly evaluated* 

METHOD 

Vicwiti^': Sampling 

Throe Buparato data aoto of viiiwor bohavior wuro uaod, McLuod, o/t al., 
(it)7iai 1971h) gathered data from eohoolohildrcn and thoir mothers in Middleton, 
Wiooonuiu with two wavoa of quest ionnairoa. The eocoud of these waves, conducted 
in October 1970, yielded 15O usable pairs of fortno, A sinffle wave, of adolescents 
only, wae alao conducted in Prince Georges Coiuity, Maryland in 1970. Thie yielded 
an additional 450 asable queiJtionnairoo. McLeod, £t al., aaked both groupe of 
respondontfj specifically about selection of programs for watching. 

The third Bet of data were collected by Liohty, irt al., (1973) in the first 
part of 1972. Their stratified sample, drawn from among yhoppors at two shopping 
centers in Madison, Wisocnjin, j'ielded 232 uoable formo. Respondents wore asked 
for program preference a rather than about actual viewing behavior. The age and 
education, among other oharaoteristica of the respondents, were also noted. 

While the McLeor. and Liohty data wore gathered two years apart, there was 
still substantial ovurlap among the television showi=! buing broadcast. Since there- 
is eomo indiCcition that the DYNUPAM meaam-eis -ire atablt? over long periods of time, 
it ie a^ijsumed that the BhewB did not vary on entropy during? the two yuars. It is 
also highly likely that tho ahows did not vary on strueture du.i.% that time, 

Show Sample 

DYNUFAM « Th<.- sample of teluvieion ehowa ecored for entropy consisted of 
virtually all the Beries broadcaat hy tho three commercial networks in I97I and 
1972 between the houre of 6:30 and lOjCO p.m. Contral Standard Time. Specials, 
sporty, and moviee wftrt; not included. A total of 168 individual shows in 58 nerics 
were coded bt.'twei^n the last weuk of March and thu firnt W'.^ek of July, 1971. An 
additional net of 33 showa in 13 eyries wure Bcored duriii^^ the winter of 1971-72* 
V/ith only a few excepiions, du»j to jhow oance Hat ions, three shows from each surit.'0 
were scored. This makes a total of 71 Buries for which entropy scorus aru 
available. 



trii& cshows codCid with a specially constructed machinti, d^scriptlcnt^ of 
which arc available elsowhore (Watt aad Krullf 1974 )• Ohuck--codinc done on a 
aampld of proffrara sogmunts from a wide variety of show typus iudiov^ttjs hi£?h intor^ 
coder rolifibility (r » •SS)* 

Structure. Lichty and two traijwd codt3rs isoorud structure for ono ohow of a 
large number of i^oricB 'dulling thij Sprin^^ of 1972# Of this Bot, thore arc 47 prime 
time aerioB for which DYIJUPAM Gooreo are also available (sec Appendix A)t Agw^ini 
thia conutitutoG noarly all of tho primo timo commercial serioB bQin^^ broadcast in 
MadiGoni Wisconsin at that time. 

The oodors; individually scored <3aoh show, aftar which a tsinglo scoro for each 
Btruoture variable war) derived from the tliroo by a method of agreement. Although 
no iiiter-codor reliabilities were computed, the coders said they found little 
difficulty in coming to mutually saticfactory scores. Unfortunatelyi this pro- 
cedure will not allow an ascecsment of intercodcr reliability* 

The structui^e score data were collected two years aft^r the KoLeod, et al.. 
vit^wing data, and one year aft^^r the bulk of the DYNUPAM data. Since there is 
somo evidence that television series do not vary much on entropy, and given the 
probable interplay between entropy and structure, it is likely that the structure 
secrete are also reasonably stable. This is, televi*5ion series referred to by name 
by viewers in the McLeod, et al. samples are not substantially different from 
thoso from which Lichty, et a^. got their structure scores. 

Distribution of Show Tjoorrs . In order to discriminate among programs, the 
indicators of entropy arid structm^e should have a large range of values within the 
limits of possible values. It would not be useful to have a set of indicators 
which in theory allow for many values, but of which only a few values are actually 
found. 

The form entropy indicators have already huon found to distribute well over 
the range of their possible values. A full discussion of thest; descriptive 
statistics can be found in Watt and Krull (1974 ). 

Table I shows the corresponding statistics for the indicators of structure. 
Although Lichty, et^ al^. used a few other indicators, th(:y showed severely con- 
strained distributions of only one or two points for prime time shows. Those 
indicators wore dropped from further analyses. The remaining indicators show 
wider distributions, as one can see from Table I, but even these are still fairly 
leptokurtic. Only one of the indicators shows a full distribution of scor^^s from 



-11- 

1 to 9t ^lW3 mean for all indioatore is above the middlu of thQ allowable rang:^! 
Hnd tho ntcUidard doviatione of all indicatoiB is below ow qmvter of tho total 
poBtiiblo rango of ocorest This may somewhat limit tht^ir discriminatory power* 

?4 uUivariatG Trratment of the Television Measures 

Factor Analysis of tho Entropy Indioators # The indicators of entropy woro 
found to be intercorrelatod» Since non-indopendence could make for rather complex 
iutorpretation of data^ principal components factor analysis was performed on the 
initial 5B series* This produced two factors, called Dynamics and Unfamiliarity, 
which explain over 75 percent of the variance. Set Time Entropy, Verbal Incidence; 
Entropy, and Verbal Time Entropy have heavy loadings on Dynamics; and Non-Verbal 
Dependence Entropy i.nd Set Constraint Entropy are loaded most heavily on Unfamil- 
iarityt Again, details can be found in Watt and Krull (1974)# 

Since shows were coded for entropy during two different time periods it was 
necessary to integrate the two groups of shows. The factor coefficients obtained 
from the factor analysis on the first ?et of 168 shows over 5^ series were con- 
sidered reliable estimates' o^ the population values, and were used to compute the 
factor scores on uhe second set of 33 shows in 13 series* 

Factor Analysis for the Structure Sample , Table II shows the correlations 
among the seven structixre variables. As with entropy, there is a pattern of sub- 
stantial correlation (over half the correlations are significant beyond the ,05 
levol), A principal components factor aralysis, parallel to the one done for 
entropy, was performed on the structure shew scores. 

Table III shows that four of tht^ variables Unit-to-Unit transition. 
Building, Climax and Unity — load on Factor 1; and that three variables Pact-, 
Variety, and Visual Structure — • load on Factor 2* These factors account for more 
than 70 percent of the variancu among the variables. No attempt will be made hero 
to name the two factors. 

The. Viewing Indices 

The DYNX'FAM Viuwinf: iMeasur^::?? , Viewing indices were operat ionalizud for the 
Middltiton and Maryland samples only, McLeod, et al,» asked their respondents 
which programs they watched: "almost always — nearly every weck,^* "often ~ at 
least half the time," "sometimes," or "never," These levelvS were weighted for 
amount of viewing (Krull and Watt, 1973; McLeod, Atkin and Chaffee, 1971b). 

The weights for the levels were: 0 — nev^-r watch 

2 sometimes watch 

3 — often watch 

Q 4 — almost always watch 
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These weights for viewing lavols were then multiplied by the DYNUPAM factor 
scores for each show watched. This gave a value which consisted of factor scores 
weighted by viewing level. The thi'oo non-zero values were summed to give an over- 
all viewing index for each factor. They Dynamics Viewing Index, for example, was 
computed as follows: 

3 n 

Dynamics Viewing Index « <^ Dynamics score for viewed show x level wt. 

1*=! 0=1 J i 

where n « the number of shows viewed at level ^. 

The same procedure was used for the Unfamiliarity viewing indices. 

The Structure Viewing Mea?^iu?es . A corresponding set of viewing measures were 
produced for the structure scores by substituting the structure factor scores in 
the same place as the djmamios scores in the equations above. Again, separate 
structure viewing indices were computed for each factor. 

The Liking Indices 

The DYNUFAM Liking Measures . The procedure used to generate liking mcasuros 
was essentially the same as that used for the DYNUPAM Viewing indices. The only 
difference was that the levels were weighted for the amount of program liking, 
rather than the amoiuit of viewing. Lichty, et al. , asked their respondents which 
programs were: "one of my two or three very favorite programs," "a favorite," 
"like the program," "do not like or am not familiar with the program." These 
items were then substituted in the equations using the following weights: 

0 — do not like the program 

2 ~ like the program 

3 -~- a favorite 

4 — one of my two or three favorites 
The Structure Liking Measures . This index is exactly like the Structure 

Viewing Index in construction except for the substitution of liking levels for 
viewing levels. 

The Viewing Dispersions 

T he DYNUFAM Viewing Dispersions . A full description of the generation of the 
vector dispersions is given elsewhere (Watt and Krull, 1972). The disperaions arc 
a measure, on a dimension or a set of orthogonal dimensions, among a set of data 
points. In this instance the dispersion is a measure of the average distance 
between shows with respect to entropy or structure. To use the dispersion as an 
indicator of the selectivity of viewers one compares the average diopersion among 
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f^howy watched to a null viewing distribution. The null distribution gives the 
dispersion expeotod for a complotoly random selection of programe. The null dis- 
tributions were estimated by a computer simulation (details in Watt and Krull, 
1972), 

The test for significance of the viewing dispersion was a t-test for the 
difference between the mean viewing dispersions for the respondents in the samples 
and the null mean. These tests were made at the separate levels of viewing and 
liking, 

Th& Structure Vie wing Dispersion . This dispersion corresponds to that 
described above with the exception of distances being computed among the structure 
scores for shows. 

The DY^IUFAM and St ructure Liking Disi,ersions . The DYNUPAM and Structure 
Liking Dispersions are of the same form as the viewing dispersions. The only 
difference is that the distances are computed among the shows liked rather than 
the ones viewed. 

Construction of t he Age and Education Measures 

A^e, For the Middleton and Maryland samples the age of adolescents was 
defined in terms of thoir grade levels (they were selected for the sample on this 
basis). The sixth graders were about 11 years old and the tenth graders about 15 
years old. The Middleton mothers were 39 y^ars of age with a standard deviation 
of ^•3 years. The mothers were treated using their mean age for two reasons: 
because the standard dt^viation is so small and to provide a measure comparable to 
that of the adolescents. 

The average age of the Madison sn.-iple was 30,2 years with a standard deviation 
of 14.6 years. We felt that this provided a sufficiently wide distribution to use 
the measure in its continuous form. 

Education, Meaningful education measures were only available for the Madison 
sample, Lichty, ot al . , categorized the education levels of their respondents in 
tho following way: 8 years of high school or less; more than eight years but with- 
out diploma; high cchool graduate; college or vocational school attendance; college 
graduate; and advanced degree. 

Testing the Non-Linear Hypotheses 

Polynomial Regression. The relationships between age and other variables wore- 
expected to be distinctly non-linear. Polynomial regression was used to test those 
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hypothQses with the contiziuous measures available from the Madison sample* ^hxB 

2 3 

regression produces a curve of the form: y»a 4-a x-fa x +a^x + ••• 

0 12 3 

The program which ran the polynomials added a higher order exponential term 

to the regression equation for each successive level , and re-aligned the previously 

included terms, to produce the least squares non-linear fit of the regression curve 

to the data» The program produced a plot of the observed points and the curve 

fitted through the points by the regression equation* The figures included in this 

paper show the fitted curve only# 

Since the program available handled the bivariato case only, it was necessary 
to run the entropy and structure indices one factor at a time. The curve expected 
was the same in each case, however. Given the predicted relationship between age 
and program form viewing, the expected regression was one of second or third 
degree (two or three terms plus a constant)* Since a second degree regression 
produces a hyperbolic function, and since the expected curve was expected to be 
asymmetrical, a third degree polynomial seemed most likely* 

Test on Mean Differences * It was necessary to employ a stop-gap procedure for 
the non-linear curve tests for the Middleton and Maryland data sets* The age 
measures were essentially categorical, the means for the groups being taken as the 
value applicable to all members of the group* T-tests for the differences between 
the moans were used to determine if the groups conformed to the parameters of the 
curve liypothesiaed* This teclmique is substantially weaker than polynomial regres- 
sion, but it was the only viable alternative considering the limitations of the 
data* 

The parameters of the expected curve of the relationship between age and the 
amount of entropy viewing would seem to imply a significant increase from the 
younger to the older adolescents* The difference between the senior high school 
students and the mothers is indeterminate, since the maximum value attained by the 
curve is likely to be at the age between these two groups* However, on^ would 
expect a significant increase from the j^iniors to the •^othern* 



RESUI/rS 

Correlations among the DYNUFAM and Structiire Show Soores 

It was arguod that the DYNUFAM factors and the structure factors tap the samo 
underlying dimension^ This could be demonstrated through correlations among show 
scores (HI)' and through replication of the pattern of relationships among the show 
scores and other variables. 

Table IV gives the simple and canonical correlations among tho scores for the 
47 shows which were coded for both entropy and structure. The simple correlations 
seem to indicate that Dynamics and Structure Factor 2 (r « .29$ P •05)i and 
Unfamiliarity and Structure Factor 1 (r = #51, p .001), are related. Correla- 
tions for the other combinations among the factors are far from significants The 
canonical correlation among the factors around a main dimension is #52 (p •C05)f 
and around a second dimension is .»28 (p #06 )• 

These results seem to provide strong support for a link between entropy and 
structtire (hi). Both kinds of correlations also seem to indicate that there are 
two underlying dimensions, rather than one. 

Program Selection 

Viewing and Liking Dispersions . Viewers were expected to view clusters of 
shows on the basis of entropy and otructurei as measured by the dispersions. 
Respondents were expected to be at least as discriminating in their liking as in 
their viewing. 

Table V shows the DYNUFAM Viewing Dispersions for the Middleton adolescents 
and mothers, and for the Maryland adolescents. The Middleton adolescents are the 
most consistent with the hypothesis (H12), being significantly less dispersed than 
random at all levels of viewing. The Middleton mothers and the Maryland adoles- 
cents are less consistent. The dispersions for the mothers are only significantly 
less thr.n random at the highest viewing level, and the adolescents' dispersions 
are significant at the lowest and the highest viewing: level. The results are at 
least partially supportive of the hypothesis since the greatest degree of dis- 
crimination would be expected for those shows watched most regularly, i.e.^ those 
watched at the highest viewing level. 

Table VI shows the Structure Viewing Dispersions to be less supportive of the 
hypothesis (H14)# Only three of the eight dispersions are significant in the pre- 
dicted direction* Of the three, two are at the highest viewing li:;vel, however. 



Table 7 shows the reversa of the pattern expected for liking dispersions 
(K3f H5). The DYNUPAM Liking Dispersions go from significantly less than random 
at the lowest level i to significantly more than random at the highest. The 
Structural Liking Dispersions show a similar trendy but the highest viewing level 
does, not reach signif icance. 

Although the DYNUFAIvI and structure dispersions are slightly dissimilar, it is 
the Viewing and Liking dispersions which truly fail to follow the same pattern^ So 
far there seems to he '^nly marginal evidence that viewing and liking tap the same 
dimensions of program selection. 

Affe and Program Selection . Age was expected to be related to the levels of 
entropy and structure watched in tne same way as to the level of fluid mental 
ability (H6, H8). The same was expected for liking (H7f H9)* Polynomial regres*- 
sion was used to test for these relationships where there was continuous variable 
data, and t-tests were used with the categorized measures. Since the polynomial 
regression program available could only handle the bivariate case, it was n::cessary 
to run each of the factors of structure and entropy individually. A comparable 
p.t*ocedure was used with the t-tests. 

FitTure 1 shows the c\irvf-: for the regression of Dynamics Liking on Age* The 
curve was hypothesized to be a skewed quadratic. Since a second-degree polynomial 
gives a hyperbola, the skew of the hypothesized relationship was expected tc 
require more than two coefficients to reproduce. The curve fitted by the program 
is a third-degrees polynomiRl with approximately the parameters expected (F = 13»37> 
F <; r.COl). The cui'Ve has an unexpected inflection point for respondents past age 
sixty o Since few respondents in the sample were in this age group, this change in 
slope is probably not significant, but may be the result of fitting the curve to 
the entire set of data. Like linear regression, the curve fitted by polynomial 
regression is most accurate at the center. of the range of values, and least accurate 
at the ext^emesp Figure 2 shows that the corresponding t-tests for Middleton and 
Maryland ,:r/e th*5 significant diifereiices hypothesized. 

The o^.r^ve fit also given in Figure 1 for the regression of Unfamiliarity 
Liking on A./e does not conforrr: to expectations at all. The curve appears to be 
lin^^ar alt-iough the regressiv)n is not statistically significant. Tho corresponding 
t-tests for viewing differences given in Figure 2 indicate a negative linear rela- 
tionship which is ciignif icant . It seems that Unfamiliarity operate^j in a way 
radically different from Dynamics. 



Pigui^e 4 shows the curve fit for the regression of Structure Factor 1 Liking: 
on Age» This structure factor was found to correlate with Unfamiliarity* While 
the curve fitted is a third degree polynomial the percent of variance accounted 
for is small (P » 2.39i P < •OB). Figure 5 shows that the corresponding t-tests 
for the Middleton and Maryland viewers indicate a significant, linear negative 
relationship again. Neither of these tests conforms to expectations (H8| H9)« 

The regression of Structure Factor 2 Liking on Age for the Madison sample is 
also given in Figure 4» The third degree polynomial fitted has an inflection point 
around the late twenties of the Age variable, skew to the right, and is highly 
significant (F = 10*25, P< .005), There is a slight, unpredictcd upward slope at 
the right-hand end of the curve • However, since there are only foiu? data points 
in that area, this deviation from the prediction is negligible* Although the 
means for the Middleton sample follow the hypothesized shape, none of the t-tests 
are significant (see Figure 6). However, the corresponding t-test for the Maryland 
adolescents is strongly in the predicted direction (p< .001 )• 

There seems to be consistency between the viewing and liking tests of the 
hypothesized curve. Wh^^re the polynomial indicates a significant regression of the 
form predicted, the t-tests come out the same way thi*ee out of four times. Where 
the polynomial does not fit the hypothesis, the t-tests show a significant, nega- 
tivo linear relationship three out of four times. While the different tests 
replicate one another with respect to A^e, only half of the curves have the pre- 
dicted form. More specifically, Unfamiliarity and Structure Factor 1 are not 
related to Age ii; the way expected. 

Education and Program Selection . Tt was hypothesized that the relationships 
between education and the levels of structure and entropy liked wou]d be linearly 
positive ones (HIO, Hll)r Tabla VIII shows the multiple regression of DYNUFAM and 
Structure Liking on Education for the Madison sample. The correlation coefficient 
for DYrnjFAM (R = .30) is significant beyond the .001 level, which seems to sup- 
port the hypothesis. However, a closer look at the partial correlations indicates 
that the strongest factor in the relationship is Dynamics* 

The table also shows the multiple regression for Structure Liking. The 
regression for both factors is significant (R .21, p^tO^), but the result is 
not strong. In addition, only one factor. Structure Factor 2 Liking, accounts for 
the bulk of the variance explained. 
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DISCUSSION 

The objective of this study was to compare an information processing based 
measure of television program form to a measure of form based on the perception 
of the organization of program production element s# The relationship between 
certain viewer characteristics and viewing behavior were examined in the process* 

Three conditions were set up to test the presumption that the two program 
measures are related to the same underlying dimension: show scores for entropy 
and structure were expected to be correlated, viewing and liking of both measures 
of program form was expected to be non-random in the same way, and differences in 
viewing and liking patterns were expected to be similar* Tests of the hypotheses 
regarding viewir*g behavior were made using measures of actual viewing behavior and 
of program liking* 

The bulk of the hypotheses were confirmed* The DYNUPAM scores for program 
form entropy and the Structure measures of program organization were found to be 
correlated at a statistically significant level. Patterns of viewing of entropy 
and structure generally showed clustering of shows significantly less than random* 
The relationships between viewer characteristics and differences between viewers 
in the amounts of entropy and structure viewed were very consistent although the 
shapes of the relationships did not conform to expectations with respect to one of 
the factors expected to produce differences* 

One of the failures to support the hypotheses was that, although liking of 
both measijires of program form was expected to be nor.-random in such a way that 
programs were tightly clustered, the data indicate that the opposite actually goes 
on* Liking of form entropy was found to be significantly more dispersed than a 
random distribution at the highest level, and liking of program structure was found 
to exhibit a trend towards greater dispersion of preference although the highest 
level did not reach statistical significance. IVhilo these dispersions indicate a 
similarity between entropy and structure measurf^s, they do not seem to support the 
expectation of greater specificity of program likirxg over viewing* 

The relationships between viewer characteristics and two factors of entropy 
and Structure, Unfamiliarity and Strucutre Factor 1, are very consistent* However, 
they do not conform to the expected relationship share. Both of these correlated 
factors appeared to show linear rather than curvilinear relationships with age* In 
addition, the regression coefficients between these factors and education were founc 



to be non-significant* Two interpretations of these results seem viable at this 
point: the range of the raw scores on these dimensions are not sufficiently 
laige, or these dimensions are not related to viewer decoding effort* It is not 
possible to assess these alternatives without additional data# 

On the whole, it appears that the two measures of program form are tapping 
the same underlying dimension* Where the results do not conform to expectations, 
there is at least consistency between the entropy and structure measures* The 
findings reported in this paper will be used as the' basis of a niunber of logical 
extensions of the rationales reported here* 

One analysis will be the relationship between viewer characteristics and 
aggregate viewership of television programs* For example, we are currently 
investigating the curve of the relationship between age of viewers and television 
show ratings. Another analysis will be the detailed examination of the amount of 
information processing required to decode television programming* This relation- 
ship will be examined using psychophysiological techniques* Both of these sets 
of analyses should give more strength to the contention that television viewer- 
ship may at least partially be explained in terms of information processing 
models* The results reported in this paper indicate that these models, although 
they appear a somewhat strange conceptualization of form, are strongly related 
to more "common sense" form conceptualizations which consider the program pro- 
duction elements* 
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DESCRIPTIVE 


STATISTICS 








FOPv INDICATORS 


OF STflUCTUlili 






liNjjICAiOR 


■ IhMH 


STl). DV.V. 


MI.N'I.-!UM 




Unit- CO Unit Trans. 


5.79 


1.14 


4.00 


2.00 


Buildin;.; 


5.98 


1.78 


3.90 


9.00 


Pace 


5.13 


1.15 


5.00 


S.OO 


Cliir.ax 


6.40 


1.S7 


1.00 


9.00 


Unity 


5. 81 


1.12 


3.00 


8.00 


Variety 


5.96 


1.64 


5.00 


9.00 


Visual Structure 


5. 19 


1.21 


4.00 


9,00 



TABLE II 

INTERCORRELATIUNS AMONG INDICATORS 
OF STRUCTURE 





Trans, 
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Vis. Struc. 


Trans . 


1.00 
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1.00 












Pace 


.12 


-.01 

it * 


1.00 










Climax 


• 63 

* * 


•kit 




1.00 

** 








Luity 


.53 


.44 

** 


-.02 


. S3 

itie 


1.00 

it 






V:.ricty 


• . Jo 


-.55 


. 32 

*•* 


-.49 


-.30 


1.00 




Vis. 


.08 


-.07 


.43 


-.10 


.10 


.31 


1.00 



N = 47 

* = pj-.os 

* = pc.Ol 
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tabli: iii 

hotated factor matrix for 
indicaixjrs of structure 



I..DICAT'JR FACTOR ONK 

L'liit-tG-'Jnit Transition .865 

3uildin2 .oQg 

•^ace .081 

Cii;..ix ,S90 

Unity .710 

Variety -.SS9 

Vi s ill 1 S t n ic t lire .031 

i-ercent of V.iriance I-xplaineci 46.0 



Total 



70.2 



TAliLli IV 



DVWUI'AM FACi'OR.S AiiiJ jrriiUCTUlU; rACTORS 



SlAlPLH CORUliLATIOi^'S 



STRUCTUKli 
Factor Ono Fact or H"o 



i'Y.MUFAM 



Dynamics 



Unfaiii.il. 



'.■•actor One 
i''.»ctor Two 



1.00 
.00 



1. 00 



imaiPAi; 



Dynanics 
U.;r;'.nvil. 



.o: 



.51 



.70 



- . 04 



1.00 
.09 



1.00 



C.viuN IC AL COiiREL ATIO.^; 



number of 
iU^en values 

ixCWOVCd 



0 
1 



Largest 
L:.;; en value 
Remaining; 



.27 
.OS 



Corresj^onding 

Canonical 
Correlation 



.52 

.2y> 



Degrees 
Chi -Square of 

r'reedop 



17. 7y 



3.73 



4 
1 



fcick 3 
'kit it it . 



47 

p <.. 06 
p V.03 
p '..005 



ms\ COPY mmit 



AGGRf-;G^1Ti i5-SC0aii SIGN'I«ICANC.»i OF THC DVKU}v\f'r 
YIKWINCI l;ISri;KSION:i FOR THE MIULiLETUN AND tURVLU'D SAMPLES 



Often wa';ch 

Aln.ost always 
watch 



•i.CO 



*1 f 02 



.l.Sl 



Ml OULlTOW AUOLi:SCt:Ni'S 
Std. Brr . t'ean Total 



.14 

.13 

,17 



140 
141 

l!f. 



7.14 
7.9^ 



9.47 .21x30 



watch 

Ainio.'-t (iiwa/3 
watch 



Mean 

.34 
.41 

-1.03 



MIDDLETJfJ MOTHIiRS 

3 td. Err. Mean Total 2«V.fll. . Sig. 



.20 

.24 



14^i 
107 

59 



i.7t 



.04 



2.51 .60x10 



4.37 .12x10 



Of toil wi>rch 
A\p.;ct;t always 



•.50 
.49 

.47 



y-\RVLAND AXLL-SCLNTS 
Std. Err. Neitn Total 



0? 



.OC 



462 
433 



7.-Va?. 
6.30 

i:.74 

4.75 



'5 



Table vi 

AGGI^EGATH D-SCUlUi SIGNIFICANCE OF Till; STRUCTURii 
VILWLSG L'lSPIitlSIONS FOR THE MIDDLl-TON /\Nl! MARYLAWU SA.MPLnS 

t.IDULETON AUOLESCENTS 

V iew in Leve l :ie an Dif . Std. Err. Mean lotal Z-Val. Sig. 

Son>etines .4 
watch -.41 .10 149 3.95 .30x10 

Often watch .00 .OS 144 .06 .48 

Alrost always _3 
'^atch -.38 .12 119 3.11 .90x10 

iJIDuLE'IOK HOTlinKo 

Viewing Level iiean Dif . St d. Err. Mean Total z-Val. Sig. 

Sone tines _3 
^''^tch .55 .11 145 3.16 .30x10 

Cften watch .01 .11 102 .06 .4y 

Almost always 

watch -.05 .12 55 .43 .53 

:L\r.YLA:^L; AUuLi-;:;cE:.'TS 

Viewing level 'can DLf. Std. tirr. :-ean Tot^al Z-Val. Si^ 
So;"e tires 

w-tch .10 .06 431 1.79 .04 

Often wnch .04 .05 597 .73 .2 5 

Alnust always ,4 
^^'^•t<'^-h -.27 .07 395 4.06 .40x10 
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TABLE VII 



AGGREGATE D-SCOKE SIGNIFICANCE OF TOE DYNUPAM 
AND STRUCTURE LIKING DISPERSIONS FOR THE MADISON SAMPLE 



DYNUFAM LIKING 



Degree of Liking 

Like program 

A favorite 

One of two or 
three favorites 



Mean Dif . Std. Lrr. Mean Total 
-.31 .12 161 
-.02 .14 177 

.64 .12 146 



■Z-Val. 



2.60 



.16 



5.20 



STRUCTUPa- LIKING 



De gr ee of Liking' 



Like prosrarr. 

A favorite 

One of two or 
three favorites 



Mean Dif. Std. Err. Mean Total Z-Val. 

-.26 .09 160 2.77 

-.26 .10 177 2.60 

.00 .07 141 .04 



* I • 

« 



TAI3LE VI n 

MULTIPLE CORRELATION'S SET./EE.s EDUCATION .^iN'U THE 
DVWUFA!; AA'D STKUCTU.'^H LIKLN'G INDICATES 



Dependen t Vari ab 1 e : Education 

Regression T-Value of Multiple 

Independent Variable Coeff . Reg. Coeff. R F. Value 

D>'nanics Liking .OS 4.46 .30 11.01** 

Unfariliarity Liking -.02 -2.64 



Structure Factor 

1 Likinj- .006 .79 .21 5.55* 
Structure Factor 

2 Likin^, .04 3.16 



N = 232 
*p f .05 
**p < .001 
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